Tunable laser structures with nanosecond switching time between wavelength channels and low-power injection locking are demonstrated on a low-cost platform. These lasers are suitable as source or slave lasers in WDMpassive optical access networks.
top of the waveguide layers, and did not go through operation can be more simply achieved by the active region in order to avoid leakage currents introducing a small number of modal perturbations and excessive losses in the waveguide. To produce (slots) in a ridge laser [1] [2] [3] . We have termed this a multichannel laser, we cleaved a 1.1 mm long laser the slotted Fabry-Perot (SFP) laser. Here we laser with a slot configuration of three slots spaced present a tunable SFP laser, where we have at 89.5 ptm from each other and from the facet at controlled the spectral modes by varying the etch one end of the laser, and three slots spaced 107.4 depth, the number of slots present in the laser and ptm from each other and from the facet at the other the number of contacts to the laser. As is the case end of the laser. These slots give reflectivity spectra for slotted single frequency lasers, this allows for a that implement the Vernier effect with a periodicity dramatic cost reduction and so, such tunable lasers of about 400 GHz. [4, 5] which will require low injection controlled by a Peltier stage, and was first powers. Slotted lasers fulfil the requirements both characterised in DC operation with combined for the tunable single mode laser and for the currents in the range 40 -150 mA. The laser output injection locked laser.
was fibre coupled and the emission measured on an optical spectrum analyser. Selected spectra are II. Device structure shown in Fig. 1 , which show the single mode Laser material was grown as a standard p-i-n spectra on the designed channel spacing of 3.2 nm, heterostructure with lattice matched AlInGaAsP on which corresponds to a frequency of 400 GHz. Wvhile selected spectra are plotted in Fig. 1 , all single mode data is summarised in Fig 2. The current in section 1 was varied from 0 to 60 mA and the current in section 2 was varied from 0 to 125 mA. The current ranges are proportional to the length of each section, which had a ratio of about 2 to 1. A clear tendency to hop at a frequency spacing of 400 GHz is presented, showing good agreement between the model and experiment.
To determine the switching speeds of these lasers, we use a heterodyne technique [6] that involves the Fig. 3 . A 770 pim long multi-channel SFP laser was used for this A further set of experiments characterised the laser experiment. One section was biased using a bias tee as a slave laser as may be required in a remote and a high speed pulse pattern generator while the optical network unit (ONU). In our implementation second section was driven DC. With apeak-to-peak of this function, the laser needs to lock to the tuning current of 20 mA, the laser switched injection wavelength and to amplify the injected between two single mode channels which were signal. The 607 pim long SFP laser was pumped sepratd i waelegthby 3.4nm a fequncywith an Ando tunable laser source in the separted n waelengh by33.4nm (afreqencyconfiguration shown in Fig. 5 . Suppression of the free-running peak (black, down The laser has a threshold current of 37 mA, and was triangles) is shown, while the power of the locked biased at a fixed current of 45 mA. The freemode (blue upwards triangles) increases slightly.
running wavelength in this case is 1536.82 unm, as
Powers in all other modes stay low, and even shown in Fig. 6(a) and has an output power of decreases slightly during locking. about ±4 dBm. At an estimated injection power of -16 dBm, it was found that when the injection was at Finally, in Fig. 7 we show how the peak power in any frequency in a band of 25 GHz around the the free running peak is suppressed as the injected to any of these channels, which is very low injected power is estimated at -20 dBm inside the compared with previously reported systems using slotted laser for this set of data. As the injection FP lasers which typically required between -6 towavelength approaches the channel wavelength, the 14 dBm injected power for significant locking [4- free-running peak denoted by the black downward 5]. 
